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Abstract

Several linked total elbow arthroplasty designs exist, which function similar to a loose

hinge joint. Constraint behaviour is an important design consideration, as it affects joint

stability, or how much secondary [e.g. varus–valgus (VV)] motion is permitted. Implant

durability is also a concern, as bearing failures have been reported. This finite element

analysis investigates the constraint characteristics and ultra high molecular weight

polyethylene bearing stresses of three linked elbow design concepts [cylindrical (CY),

hourglass (HG) and concave cylinder (CC)]. The bearing of the CY design was subjected

to elevated Von Mises stresses (2.1–5.4 times higher than the HG and CC designs) due

to edge loading. The HG design maintained low stresses, but was unable to provide



 

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/journals/gcmb20
https://www.tandfonline.com/loi/gcmb20
https://www.tandfonline.com/toc/gcmb20/17/11
https://www.tandfonline.com/toc/gcmb20/17/11
https://www.tandfonline.com/journals/gcmb20
https://www.tandfonline.com/author/Willing%2C+Ryan
https://www.tandfonline.com/author/King%2C+Graham+J+W
https://www.tandfonline.com/author/Johnson%2C+James+A
https://doi.org/10.1080/10255842.2012.739161
https://www.tandfonline.com/action/clickThrough?id=110819&url=%2Fr%2Fsubjectsample-physicalsciences&loc=%2Fdoi%2Fabs%2F10.1080%2F10255842.2012.739161&pubId=45799302&placeholderId=1074&productId=1846
https://www.tandfonline.com/doi/full/10.1080/10255842.2012.739161?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/10255842.2012.739161?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/10255842.2012.739161?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/10255842.2012.739161?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/10255842.2012.739161?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/10255842.2012.739161?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/10255842.2012.739161
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F10255842.2012.739161&title=The%20effect%20of%20implant%20design%20of%20linked%20total%20elbow%20arthroplasty%20on%20stability%20and%20stress%3A%20a%20finite%20element%20analysis%3A%20Computer%20Methods%20in%20Biomechanics%20and%20Biomedical%20Engineering%3A%20Vol%2017%2C%20No%2011
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1


consistent VV stability. The CC design also maintained low stresses while providing

consistent VV stability. These results suggest that CC designs may provide better

stability characteristics and durability in vivo, compared to the other two designs.
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